Stainless steel is an important material for cosmetic packaging, due to its properties such as corrosion resistance and surface inertness. It has a long history of safe use in packaging applications. The European regulation on cosmetics contains no clear rules concerning the assessment of stainless steel for use in cosmetic packaging. The different European member states have a wide range of approaches, making navigating through the different legislation in Europe difficult. This article presents a proprietary risk management approach named Material Regulatory Risk Management (M2RM), a new decision-making process for verification or demonstration of stainless steel compliance with the cosmetics regulation. This document intends to be guidance for manufacturers or users of stainless steel as well as the cosmetics industry as a whole by simplifying the way of tackling the current complex legislative framework.
INTRODUCTION

The EU Regulation 1223/2009
1 is the core the legislation for cosmetic packaging in Europe. A fundamental requirement of this legislation is that the packaging should not release substances at levels that may endanger human health. To fulfill this requirement a risk assessment of the packaging is required.
However, this is difficult to perform since the cosmetics regulation contains no clear provision on how to meet its safety requirement. To help in the compliance work, a decision 2 by the European Commission recommends that the framework regulation 3 on food contact materials may be a useful reference for cosmetic packaging. To apply the Commission recommendation, compliance with the legislation existing specifically for the different groups of food contact materials is needed as a minimum. This is easy to achieve for materials governed by specific regulatory measures (e.g. plastic materials).
On the other hand, for materials with no dedicated legislation such as metals and alloys, the compliance work is difficult to perform.
After general information on stainless steel, this article collates the most relevant European legislation and presents a new regulatory risk management approach for deciding or demonstrating whether a stainless steel material is safe and suitable for use in cosmetic packaging. .
Definition and designation of stainless steel
The European Standard EN 10020 4 defines stainless steels as iron based alloys containing at least 10.5% chromium and a maximum of 1.2% carbon. The properties of stainless steels can be adjusted with several alloying elements in addition to chromium and nickel. During a process named passivation, the chromium at the Other elements such as molybdenum may be added to impart other useful properties such as enhanced formability and increased corrosion resistance. The European standard EN 10088-1 5 is the main standard concerning "general purpose" stainless steels. This standard provides two designation systems: a symbolic and numerical.
The symbolic designation, according to the standard EN 10027-1 6 , starts with the letter "X", representing steels containing at least one alloying element whose content is equal to or greater than 5%. This letter is followed by the carbon content x100, and then by the chemical symbols of the alloying elements, by decreasing order of their content. The average contents of these elements are then indicated, separated by dashes, in the same decreasing order (e.g. X12Cr13 -X2CrNiMo17-12-2). In the USA, stainless steel used to be designated by a four digit AISI/SAE system (e.g. 304, 304L), identifying grades according to standard chemical compositions (Figure 3 ). Since the AISI no longer writes material specifications, the relationship between AISI and grade designations has been discontinued. The Unified Numbering System (UNS) which is now in charge of designations uses an alphanumeric system consisting of a letter followed by 5 numbers (e.g. S30400, S30403.). For the most part, systems such as AISI designations were incorporated into the UNS so that some familiarity was given to the system where possible. proven to be safe, and consequently it is appropriate that it can be used in toys".
Hexavalent chromium, the only toxic form that is currently known for chromium, is subject to authorization under REACH regulation 9 . Passivation of stainless steel is a natural process that leads to the constituting chromium at the surface reacting with oxygen in the air to produce chromium (III) oxide. The passivationlayerconsistsof metallic chromium, and there is no co-deposition Cr(VI). Chromium (III) oxide on the passive layer of stainless steel is in metallic form, which is not hazardous according to the CLP Regulation. Like the cosmetic regulation 1 , the framework regulation 3 on food contact materials requires that food packaging must be sufficiently inert to prevent substances from being released in quantities that may endanger human health or bring about an unacceptable change in the composition. The framework regulation 3 emphasizes that implementing measures should be adopted in order to help achieve its safety requirement. However compliance with this requirement is easy to perform only for materials which are comprehensively regulated (e.g. plastics for food contact), and very difficult to realize for materials with no detailed legislation as is the case for metals, including stainless steel. In the absence of harmonized EU legislation, the framework regulation stipulates that national legislation within the EU, when existing, may be useful reference to help achieve the compliance. However, there is currently no clear picture when it comes to the regulation of metal packaging for food contact Below are outlined the regulatory instruments that have been identified as the most relevant for the compliance work on metallic packaging materials.
EU regulation 1223/2009 1 on cosmetic products
The EU regulation on cosmetic products applies to both the cosmetic formula and its packaging. A key requirement in this regulation is that the packaging shall not release prohibited substances into the cosmetic formula in quantities that may present a risk for consumer health. The review of the legislation existing at both European and national levels has highlighted some fundamental points that have to be considered in the compliance work for stainless steel.
These points have been assembled in a structured set of requirements, identified as LICORT concept. The five components of this concept are explained below. Table 2 identifies the components of LICORT concept, and presents the legal texts in which they are derived. A free-choice option is given at some controls points, in relation with the European "mutual recognition" principle 24 which stipulates the possibility of using the compliance report of one member state in another European country. The verification of specific release limit is necessary only for chemicals thatare part of the alloying elements or for those used in the surface treatment.
LI -Material grades in authorized LIsts
The requirement related to the surface treatment is only mandatory for materials that have been the subject of such a treatment. 
